Using combined chromatographic methods, four compounds were isolated from the nhexane and ethyl acetate extracts of the Ricinus communis in Melinh -Hanoi. Their structures were determined to be lupeol (1), epialeuritolic acid (2), ergosterol peroxide (3), and ricinine (4) by 1D-, 2D-NMR spectroscopic methods and in comparison with those reported in literature.
INTRODUCTION
Ricinus communis (Euphorbiaceae) is widely distributed in Vietnam and leaves are used in the Vietnamese folk medicine to treat several diseases such as pyoderma, eczema, rashes, ulcers, anti-inflammation, anti-arthritis, to kill worms and mosquito larvae [1, 2, 3] . Seed oil is indicated for treatment of constipation in children, pregnant women, patients after surgery and used to treat rectal prolapse, dysentery, pyoderma, lymphadenitis. The roots are used to treat rheumatism arthralgia, pain swelling kicks, tetanus, epilepsy, schizophrenic [1] . Chemical studies on this plant showed the presence of alkaloids, flavonoids, triterpenoids and sterols [4] . Further study on the chemical constituents of Ricinus communis growing in Melinh -Hanoi province, this paper reports the isolation of lupeol (1), epialeuritolic acid (2), ergosterol peroxide (3), and ricinine (4) . Their structures were elucidated by the IR, ESI-MS, 1D and 2D NMR spectral data and by comparison with those of related compounds.
MATERIALS AND METHODS

Plant materials
Ricinus communis (Euphorbiaceae) was collected at Melinh -Hanoi, in Aug. 2015 and was identified by Dr. Nguyen Quoc Binh, Department of Biology, Vietnam National Museum of Nature, VAST.
General experimental procedures
The 1 H-NMR (500 MHz) and 13 C-NMR (125 MHz) spectra were recorded on a Bruker AM500 FT-NMR spectrometer and TMS was used as internal standard. Column chromatography (CC) was performed on silica gel (Kieselgel 60, 70 -230 mesh and 230 -400 mesh, Merck), and Sephadex LH-20 gel. Thin layer chromatography (TLC) used pre-coated silica gel 60 F 254 (1.05554.0001, Merck). Compounds were visualized by spraying with aqueous 5 % H 2 SO 4 and heating for 3 -5 minutes. MS were obtained using a Varian FT-ICR/HRMS Trap spectrometer.
Extraction and isolation
The powdered sample (5.8 kg) was extracted three times with ethanol (at room temperature). After the solvent was evaporated in vacuum, the combined extracts were then evaporated to give the ethanol residue (225 g). The crude extracts were suspended in water and extracted sequentially with n-hexane, ethyl acetate to afford corresponding extracts: n-hexane (55 g), ethyl acetate (50 g). After that mother solution was evaporated again to give water residue then extracted with ethanol (125.3 g).
The n-hexane extract (55 g) was subjected to chromatography on a silica gel column, eluting with n-hexane-ethyl acetate mixtures (gradients for n-hexane/ethyl acetate 0→100, v/v) to afford minor fractions. The fraction H1 (3.9 g) was subjected to chromatography on silica gel column, eluting with n-hexane-EtOAc mixture (5:1, v/v) to obtain compound 1 (13.0 mg). The fraction H3 (5 g) was subjected to chromatography on silica gel column, eluting with n-hexaneethyl acetate (10:1, v/v) to give two fractions H3a and H3b. Fractions E3a and E3b were subjected to chromatography on silica gel column, eluting with n-hexane-ethyl acetate to obtain compounds 2 (20.5 mg) and 3 (19.2 mg).
The ethyl acetate extract (49,5 g) was subjected to chromatography on a silica gel column, eluting with chloroform-methanol mixtures (gradients for chloroform/methanol 0→100, v/v) to give six fractions (E1-E6). The fraction E1 (1.2 g) was subjected to chromatography on silica gel column, eluting with chloroform-methanol mixture (9:1, v/v) to obtain compound 4 (16.2 mg). 
Ergosterol peroxide (3)
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RESULTS AND DISCUSSION
Compound 1 was isolated as colorless needles. The ESI-MS of 1 provided an molecular ion peak at m/z: 426 [M] + , corresponding to the formula C 30 H 48 O. The 13 C-NMR and DEPT spectra of 1 exhibited 30 carbon signals, including 7 methyl, 11 methylene, 6 methine, and 6 quartenary carbons. The 13 C-NMR spectrum revealed the signals of an exocyclic methylene carbon at δ C 109.32 (C-29), an quaternary carbon at δ C 150.99 (C-20) that were characteristic of a vinylic carbon signals for triterpenoid of the lupane (skeleton) series [5] , and a methine carbon signal which directly attached to OH group at δ C 79.02 (C-3) is also displayed. 13 C-NMR spectrum, and two exomethylene protons at δ H 4.68 (1H, s, H-29a) and 4.56 (1H, s, H-29b) which are corresponding with carbon at δ C 109.32. The proton signal at δ H 3.19 (H-3) was taken to be the oxymethine proton at C-3 corresponded to a carbon resonating at δ C 79.1. Further, two methine protons signals at δ H 2.38 (H-19), and 0.68 (H-5) corresponding with carbons at δ C 47.98 (C-19) and 55.28 (C-5). These data revealed that compound 1 was a lupane-type triterpene.
The HMBC spectrum indicated the correlations between the proton H-3 (δ H 3.19) with C-23, C-24, and between the proton H-19 (δ H 2.38) with C-20, C-29, C-30, C-18, C-13 and C-21. According to the 1 H, 13 C-NMR, DEPT, HSQC, and HMBC spectra and comparison these data with those published in references [6, 7] , compound 1 was therefore identified as lupeol and its structure was shown in Figure 1 .
Compound 2 was isolated as white powder. The ESI-MS of 2 provided an molecular ion peak at m/z: 456 [M] + , corresponding to the formula C 30 H 48 O 3 . The 13 C-NMR and DEPT spectra of 2 exhibited 30 carbon signals, including 7 methyl, 10 methylene, 5 methine, and 8 quartenary carbons. The 13 C-NMR spectrum revealed the signals of an carbonyl carbon at δ C 183.31 (C-28), an quaternary carbon at δ C 160.69 and methine carbon at δ C 116.71 indicating the presence of double bond, which is a typical 14-15 double bond of taraxerane skeletone [5] , and methine carbon signal which attached directly to OH group at δ C 78.98 (C-3) was also displayed. The HMBC spectrum indicated the correlations between the proton H-15 (5.53) with C-16, C-13, C-8, between the proton H-16 (2.38) with C-28, C-14, C-15, C-17, and C-18. The above data of 2 were consistent with those published in references [8, 9] , compound 2 was therefore identified as epialeuritolic acid or 3-hydroxy-14-taraxeren-28-oic acid and its structure was shown in figure 1. 5, C-8) . Notably, these spectroscopic data of 3 were consistent with those reported in the literature for a known compound ergosterol peroxide (5α,8α-epidioxyergosta-6,22-dien-3β-ol) [10, 11] . [11, 12] , compound 3 was thus identified as ergosterol peroxide (5α,8α-epidioxyergosta-6,22-dien-3β-ol). -5) . In addition, the 1 H-NMR spectrum confirmed the presence of methoxy protons singlet at δ H 4.06 (3H, s) with carbon at δ C 58.19 in the HSQC spectra. Analysis of the NMR data of 4 and comparing with reference led to the confirmed structure of compound 4 to be ricinine [13] .
CONCLUSION
Repeated column chromatographies of an ethyl acetate extract of the Ricinus communis, collected in Melinh -Hanoi, four compounds were isolated. Their chemical structures were elucidated as lupeol (1), epialeuritolic acid (2), ergosterol peroxide (3), and ricinine (4) by combined analyses of their NMR spectroscopic data (including 1 H, 13 C, DEPT, 2D, and ESI-MS) and the comparison with literature data was well. This is the first time that these compounds have been isolated from the Ricinus communis plant, excepted ricinine.
